





This presentation is based on work for the New 
Zealand Dryland Forests Initiative, and connects with 
projects and discussions with Clemens Altaner, 
Nicholas Davies, John Walker, Ruth McConnochie, 




















Strain is measured with a resistance or a CIRAD tool 
We	need	8-10	measures/tree	to	get	a	proper	descripCon	of	strain.	
From (very slowly) assessing trees to 







Another example: Heartwood 
variability 



















































8 10 12 14 16 Follows	performance	of	
random	sampling,	but	more	
precise	
And	on	top	we	have	spaCal	trends	
Balanced	Acceptance	Sampling	
•  Based	on	Halton	sequences,	which	are	
determinisCc	but	appear	random	for	many	
purposes,	generaCng	well-spread	posiCons.	
•  In	general,	evenly	spaCally	balanced	designs	
are	more	precise.	
•  This	can	be	adapted	to	consider	addiConal	
informaCon	from	mulCple	covariates	(e.g.	
cheap	trait)	and	groupings	(e.g.	families)	
Example	spaCal	sampling	
Random	sample	 Balanced	Acceptance	Sampling	
In	summary	
•  Sampling	is	a	necessity	in	tree	breeding	
programs	
•  A	poor	sampling	scheme	will	deliver	
misleading,	poor	or	unusable	data	
•  Good	sampling	schemes	will	increase	
precision	(or	maintain	it	for	smaller	samples)	
•  Explicit	spaCal	constraints	to	sampling	are	
needed	to	make	the	most	of	our	trials	
